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Performance Monitor (PM) MM^^MfBLXmtiPJf^^^ 
1i<^^;t/cJ-^-e-;/ hmic^tt-CHulB^m^'^^^ hM^^f d -^^iffitiit- 
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^-v: 2/ 



[0 0 0 1] 

itmmi:^^-y (SONET: synchronous 

Optical Network) ^liZiSif :hmU<^^'^- ^ h^-y-^^^ifr 

[0 0 0 2] 

SONETfSji^ma. -fSiiiS-^OJi^-^^t^STS-N (N= 1, 3, 1 
2, 4 8, 1 9 2) yU-A<Df^liZ^ttl^Line Overhead (i':ilT 

[0 0 0 3] 

>^ -7^1-7.1111^ 7 0 0 Hl^tfbn/cO/E^^glJT O l X:ft 
m^^m^n. T-*-^ (Data) ^uy^ (Clock) i)^^ti^^^o 
S P^31$|5 7 0 2 ti. itL^^ V'; T^V-zN'^ l/;V^^mLT^|-)^S|5 7 0 3 

irZ>o ll->^SI57 0 3 {±> m^J-^-^ttmL. tttB^tL/clII#.^J^^-t;^o'§. 

^ oi >y -r ^ tLT v> ^ (^ij X. {i\ TIB#it:fcm 1 #bSo ) o 
[0 0 0 4] 

0 3 Ill#mi^^^tai1-^«-^ffl^ttttlg|5 8 0 1 i:. ffi^*Mbttaif|5 8 0 2 

ORHlj^S 0 3 ACT/^DE ACTM^8 0 4;5^^IStt^tL-CV^^o M 
-^a^^mSIS (Signal Fail) 801 T'{±. LOS (Lost Of 
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Signal), LOF (Loss Of Frame),AIS-L(Al 
arm Indication Signal— Line), B2—MJ(B2 
-M a j or) *^m-r 'i>o 'fS-^^Mblttb^ (Signal Degrade) 
8 0 2-eti. B2-MIN (B2-Minor) ^^tBI-'So 
[0 0 0 5] 

RdJj^S 0 3 ^^LTACT/DE ACTMSSP8 0 4 l3|ii:':$^n-5)o ACT/ 

[0 0 0 6] 

#lflBg5 2 - 9 3 3 5-^i&# 
[0 0 0 7] 

^&^^J:BM%WCM. (Electro-Static Discharge;ES 
[0 0 0 8] 
[0 0 0 9] 

^x^^-^K — ^fi^tcfi, mi (Dsp^mu7 0 2 ^m^Lx\^^^\Humm (n 

i^y^m^) (7)^^ y ^iJ^y hm^^mt>^Ztizm^^. Out Of Fr 
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ame mTOOF tW^-T) tLT^ai^tL^o 
[0 0 10] 

[119(±. /^"-t; ^ Ji^-(7)|§^;|;fttg^^-f [ll-C^;z>o 119 (a) (i, ^ n y i> 
^it<om^^7f:irm. m9 (b) {i> T-'-i5'^^'fl:<7)i#^^^-riii-e*^o -tLib 

TH^-r-So t-r. m9 (a) tc^i-i?n-;/i?^>f[:trov^-cmBJ-r^o JESBtti 

F(i. S0NET<7)M^±, Zm^mm^Ltzt^h o s s Of Frame 
(LOF) hLxmm^^^^^'i-thi)^. 0 0FO^T'(i|lIj^^#(i^tf L'Sjv^ 

[0 0 11] 

BllOti. STS-^yV-A(r>y:^—7yY^7f^-tmUXh^o OOF<OS 
a{±> 5 7 1/- A (125;!/sX5 = 625;«s) iS^LTI^fiSTi^ti-f^X-CV^^ 

TS-N(N=1. 3, 12, 48, 192) yV-l^Xkt. 32400XNt^' 
Y h'm.m-f^^t-h^X^^o =&i3. 3 2 4 0 0 tf y h = 9 O/nM h x 9 h 
X 8 tf y Yx 5 ■7V-A^^LTv^.i>o 
[0 0 12] 

miKi. STS-48 (N=4 8) O^-^c^/^-T^ h J^^-P- 

-TEi^-e^^o ii<7)^iii(i^-^-;^ hJ^^-^^r^iRS (^) r-^f). 

r^. 8. 3 E- 0 3 h/i^^ I9i^v^jn^-l/- h-e^^i-^fji6. 
(i-e^J^v^o J-^- 1/- h I . 0 0 E- 0 3 >6^B 2 -M J <?)iS^1lt. 1. 

0 0 E- 0 67&^B 2MI N<7)I£^ffii: Lrii#fflv^P>tLTv^^o 
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10 0 13] 

^tc, 1119 (b) i,Z7j^Lfzy^-:^hJ^y~(D^^i)^r-^^jt<r>m^i>z^^^X 

^1, 2, 3tcffl^) izii^ ^(ot^K^cfzm^m-i^mzxy)^ mmmi, 2 

[0 0 14] 

miO (b) iz^irXo^z^ ii#<7)ll]|;l<7)i^-^tl(±. STS-N7V-A 
(Framel) <DS e c t ion Overhead (MT S O H <7) 
3tf^l^v^/;^H' y h (010 (a) OM^(7)|EH) Ox'^^ ^ > ■r;^m<^T•*- 
^5' ^SE?^^ L7t?t^*g:^i:. ■r:^^'7>y')Vm<D^yU~J^ (Frame 2) 
<7)B 2 <7)Jt^t'ct l9^ft?tiTV^^o B I P-NX 8 (Bit In 

terleaved Parity NX8) i:Pf$5;$ tt^:^^tc i > M^)^ 

:^ -^z > h mW:(7)itmxii 1 0 ( / - 9 -) . 1 ^^^W^m<7)m^ 

(J^^-^^) ^^ttB-ei^o '^iJ^ STS- 1 tI^tt'l>B 2 {±8 e"-;/ h 

, STS-3t;i3V^-C(±8X3 = 2 4 e-y h B 2 (7)}^ y 
[0 0 15] 

STS-4 80^J«rfflV^-Cm§g-r^ t> 17 V- A (125;«s) ^(Dh-^ 
)]y\f-yhmi. 9^^'^ h X 9 0^^-f b X 4 8 (N X 8 If y h = 3 1 1 , 
0 4 0 e-y h i:^^o ±^L/v:J: 9 mmmRizm^^m-^X . Z<DiyU- 
A 4" 7"- ^ <^MJm -^^^^ LXy^->^hJ^^- t J^-^T-^ o T ^ . 
B 2<7)/N°i;T-'f J^^-/itt-e(i. 3 8 4 (N= 4 8 X 8 If ^ e-y h 

L m -t ^ :i ^ § >^ V ^ o 

[0 0 16] 
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B 2/N*';-r'f C7)|&^n#tt7&^'0. 5 (1. 2 8 E-0 3 \^J.±<Dt^) T$>^Zt:d^ 
m^o ^(r>fzib. B 2/n°'Jt-< ft;^ 3 8 4 h (T)^!^:-^'^;!) 1 9 2 

>f) T-(i, 2 tf y hJ^Jl±com«) {± 1 hM»)7J^0 If y hmi9 t;t7!»^mx.=&v^fc 
[0 0 17] 

nil 3(i. STS-4 StciStt'SB 2 -O^tB^fl^cO'^J^-^'fl: L/silII^ 
-eab'i>o tr>y h J-^-lCi^iSmt^itLlf. hob 2-3i^-;^tB^f^tZ:^i-J: 9 

•9 If y hoL^- (y^-;^ 1. -5-OM«9^@l5:<7)#^ (B2/N°';x 

o 

[0 0 18] 
[0 0 19] 

■y ^'fl:^ T-*- ram ^)^;J:^/^'-x^J:.^ - ta -e § . mm.W<r> 

[0 0 2 0] 
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[0 0 2 1] 

[0 0 2 2] 

[l§BJ<^IIMOff^^J 

[0 0 2 3] 

liCibK^ ±mLfzST S- 4 8 y 1^- Ay ^ y V ^^JtC, B 2 J^^-^ 
ai#f^<7)f?!l (I1113#BS) tl»o'V^T/^->?. ha:.^-=&^aii-^f^a6(7)^f^tlo 

^2TW-A (125//SX2) iil>±<7)ys--x h J^^-^^BtFalp^^^^^^-e^b'So 
[0 0 2 4] 

1 0#m iar^PiTvN'->?> [ll^<^J;^tC. 1. OE 

-0 7m±OJ^9-l/- h^^T'fi. l^ffiBf rHl7&^^7. 8 7 5#J':ilTi:'^oTv^;2> 

j^^-^^tH-eii>^v^o LjJi^l. 1. 0 E- 0 8J':j.±<7)jc-5-ix- h ^t^aj 
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1. OE-08^, 1. OE-0 9<Dm^<Ot^liZ/^~7.hJ:-y-t:^m-r 
[0 0 2 51 

V-b^l.OE-OS Km^Lfzm^i>za^ /s-^ b J^-7-1ttb#mt3i3lt'5) 
l#^)/s:f)(7)i^-ttttlM^ (= 1# (8 0 0 0 •7 1X-A) Performan 
c e Monitor (PM) iJ^yy h) (i 1 8^T'*>i)o L^^L. y^°'J7^^' i 

I*I-e*:^3 7 8 tf-y h (1 SISx^ilclHi: LT*:^<7)2 1 fg) -x^-LTv^^pT 

tgt^/O^^^'l.o z^-;^ h £«-rL4) PM;^'^> hjgfl^ l#) 

^^v><7)-e\ mi!L/i2 FMiJ'^y h igS^-e^^J^^ - :^ > MS76^^2 0 If 

(2xioif yh) J':Ji±-e^btL{f/^-;^ hJc9-=^^tai-e§^o ^ic, 
i§B^^ s o N E Ti^mmwizmm lx^^-:^ v^^y- ^^n^^^Mmmft^^m 

[0 0 2 6 J 

mm<o^m 1 ) 

8 0 1 i:^ M-^^^'ftttaiSR 8 0 2 ^. ^^-^ YJ:-y~^thUl 0 2 ORHJl^ 
8 0 3 ACT/DEACT^SLaSIS8 0 4 ji^^tt "bnTV^-Bo 
[0 0 2 7J 

m^m^^.H^U (Signal Fai I) 801 {i. LOS, LOF. AI 
S-L, B 2 -MJ ^m.th-r:ho m-^^it^kta^ (Signal Degrad 
e) 8 0 2-e{±. B 2-MI N^:|tm-t-'2>o - tLP>«-^fi^^tm^ 8 0 I m 
-^^^b^m^ 8 0 2 fi. niy y^m^ i^^-V^j^r) 01»^$ttTv^;z>o 

[0 0 2 81 
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0 2(i> 2 (A c c umu late 

d B2 Count) 1 0 3 ^> 2m^^^^g|51 0 4 ^#x.T=5r^o -O/N'- 

[0 0 2 9] 

0 2tict«). -e^h-'e'tL^tti^tLfc^mjf-^ti^ ORHlj^S 0 3 ^^LTACT/ 
DEACTjJOiSfRS 0 4 HtB:^J^ti^o A C T/D E A C TMSSU 8 0 4 fi. ^ 

ai«-^tc^-c5'#iPij^ii&^Bf<7)^2is#-^^m:'j-r'5>o ^<D^mm-^tLxti^ mm. 

[0 0 3 0] 

J^^-^ttlf|5 1 0 2 <7)^«B 2;^'^>ha5103(i. B2-3i^-<7)l#PM:^'^ 
[0 0 3 1 ] 

m^B 2iJ^> YUl 0 3ii. U.^<7)J^y~U~ MS^lcjstt^B 2 J^^-1t 

-f. mi 3 l^ZTjkLfzX') l<Z^ j:-y~U~ h:dn . 0 E - 0 8 <DmmVit. 1#P 
M*<>> h^>/ct) 1 8 e-y h;^'^^ h prii^t:'ab'5>/ci6. 1 8 If y htX<7)j:.y~ 
ltm'^<7)J^y-X$)^ t L> J:-^-*'^^ 9 If y }'\^J.±<Dt^(D^>^^-:^ 

/z. J^^- Ix- . 0 E - 0 9 (7)f5^-e{±. 1 ^:l'^PM;^ > h ^fc ^} 2 ^ y 
h^-^/:^ h nlHg-e*)^/i«:). /s— YJ-y-CDM^t LT^^B 2 iJ ^ y V ^ 3 
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[0 0 3 2] 

J,:JLT. J-^-l^-hfrl. OE-0 9 tLXtk^Lfzm^i^iiif^mnB2iJ 

2 iiM L 7t 1 # p M :^ -> > h (Dmmm^^ 2 o if ^ ^ j':Ji±<7)^tai7i>^' 2 in jiJ.±ab 

[0 0 3 3] 

\Z^^Lfz^^-7.Y:i~y-t^m.m-rhfzib^Z, TfS (2) ~ (5) tc^-f#M 
[0 0 3 4] 

h J^^-(7)14Ki:, B 2/N°'; -r 0|&fn#14ti^c?v^T 1 0 55-50-^ 6 0:^ 
[0 0 3 5] 

15!lx.{i\ 0 1 2 ^C^L7t/^°'; 7" ^ <7)fgfQ#'f47i>^'b. J:-^- Ix- h75^^2 . OOE 
- 0 3#ia-eMP-t" -2)^^*6 > HI ItcioV^Tti. /^-^^ h -<0|§^rH^Pi:e>^~6 
O^S'J^JLl^I^^ta.!: LT*'- K^^ A^lS^-r^o ^/i. HI IXii. 10:8>ici 
d/si-T. }. ji^-H^Lfc^-g-T^oT^b. 8. 3 E- 0 3 ^7)-^ 
1^- h-e||^i-^7l:i6. ;^7-- K^^ 1 0 53^Jii.±6 0 5^<7)|EH-eix^-t-'i> t 

h - ^^^JSUi-^i) C ^ T&^T <i: ^ ti^^o 
[0 0 3 6] 
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[0 0 3 71 

(4) ^fflHII^t. ^flI5I^(7)#^lCi3lt>2> 1 0#<7)/s--;^ b J.^-^^>^>^5'* 
Mv^B#Fb^ ±lt» h j:.^-75^1tai 

[0 0 3 8] 
[0 0 3 9] 

jiiEo (1) ~ (5) o^^atc ct *) . hi7-=&^mi-'i>^<h75^''ei 

[0 0 4 0] 
[0 0 4 1] 

/s'-x ha:.9<-^^tbg|5 1 0 2 {±. > j:-^-<7)|tm*^$&-r;i) t . B2P 

M7!)^'2 lUiiMLfj^lIiitTl^^ 2 0 l^' y h\^J.±<DiJ > h * 1 [Hftai L7tit^(i/s- 

2iiiii^L/i^m^ii^^2 oHy hm^o*'^^ h75miio.^;&-S5i^*iJBff-r'5> 

■r-y/S 2 0 1) o 1 m<D^(Dm'kK\,t 2 0 1 ! Y e s) . 1 Hg 

(D^^-Ts YJ:-^~(DmW.\^'^MXhhtm^L. ;^x->7°S 2 0 2 ICjttfo 
[0 0 4 2] 

7.7-y-fS2 0 2 x{±^ =^mmux± 1 ^<Dm:\>xmz 2 lHimM<^^m<it:6^'2 0 
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•r.y-/S 202 :Yes) . >^-ry-/S 203 tciitfo 
[0 0 4 3] 

;^-r yys 2 0 3-e(i. iS^L/::;^;"- A^^t^ 2 [aIiiM<7)^#^t-e2 0 if 

S 2 0 3 : Y e s ) . X X y T'S 2 0 4 Hittfo 
[0 0 4 4] 

>^-r -y ys 2 0 4 m^Lfz:»~ V ^ 4 ^^^2 mMM.<Dmmmx-2 0 tT 
>y -7*8 2 0 4 : Y e s ) > ±fe>^-r y yS201~S204 <7)#^#^^Tilj£ 

[0 0 4 5] 

-y7°S 2 0 5) *^fdo -^Ox-ti; ^ 7" y 2 0 1 HioV^T. ^^y^z^^^mM-C 
$>^1 0 ^'(Dmm ^ 2 EI^M L /c^Wflt;*^^ 2 0 tf y h _h<7) :^ -^7 > h ;6^^ 2 EI 

j^_L<7)^'^tc(± (x-ryys2oi :No) . m'^<7)y > v^m^ x^i)^ tmm 

h LTi/^T^c^lIB 2 :^>> > hll^iJ"; T (^Jx.(i\ *'t7>'h^i=0) f-i.o 
[0 0 4 6] 

tTt. XT- y T'S 2 0 2 tiiBV^T, i5.>^lil^-e± l#<7)||;^Jlr^H2llim^<7)|^ 

^1l7&^'2 0 If -y Vl^l±(Di3^y EJ^tU:! ^ tttitf (;^7"-y 7°S 2 0 2 : N o 

mm u T) -t^ ttiiitz. s/^>f->^r^^f do iwnttc. ;^xy 2 o 3 

IZiSV^T. tk^Ltzff- ^ Afpl<Z2mMm.<Dm^WX'2 Olf y hm±<7):^'> 
> h -^mH^ ^ fitii£ T- y T° S 2 0 3 : N o ) , 9 > r AM ^ t:^^-?) ^: 
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[0 0 4 7] 

2 0 e y h ij^yy hid^^i [i]*^ttti<7) ^ tCti (X T- -7 -7° S 2 0 4 : N 
[0 0 4 8] 

ho :i(7)mxit. Jt^7-V-h^l. 0 E- 0 9 icl^^LT^^o HIS (a) K 

mm (Ti) ^-^-r > K-^f^^LT^^o bis (b) ti^i-i^tc. ^mB2>^ 

•^^ hSISl 0 3(i. l^i'^PM:^'^^^ hOjg^^tC, PMj:.^ - 

[0 0 4 9] 

•etr. ^^B 2 ^^7-^ > 1 0 3 (i. 0 3 (c) ^;^-r J: d 1#PM;^ 

^ > ht-'So -^flx-t^, PMJ^^-i^-^^h (kf-y h) tcov^T. 1^'E^^3X 
2#S76^^2-eab^). 3#e>«>^^2T*^;g>^. ^^B 2 :^>!7> hiitti, l#g 
7&^^3-e^l9. 2#g(i2 If y h^O-e^^-^^ hTy^'-iir-rSOS ^ . 3#i^2 

h7&^6#i ^: 7#@75^2B^LT1 9. 19-e*^yt:«6. 7#Bc7)^^B2 
iJ'yyhm:^^ 9 + 1 9 = 3 8 t^j:^^ 20 (If-yh) *M^^o -<7)B#^ (t 
1) ^mmB 2 ti 'yy hUl 0 3ii. mmB 2iJ^y h^lOx-^" l- ^2ig 

Mfsssiii 0 4 tcai;':i-^o ^<7^'^mx2'^m%m.^i 0 A^t. ij^yvm^^. 
0 — 1 tc-r > > hi-«2)o 

[0 0 5 01 

1113 (d) tc^-r 1 0^(7):^-- K^^/^ (TO) ^mfzm. nm. i 

o^^<D/^~y^ hJ-^-^^y^y^mm (T2) >ftc, i^PMi7'yy hcomm^ 
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hffitil 8 + 30 = 48t^J9. 20 (If-yh) =^^x.TV^^o ^(OV^M ( 
t 2) ic, 2iJ'^yhUl 0 3{i. ±fe|5|^ic. 2 * > Vm<7)T 

[0 0 5 1] 

^-1ttajt-^*^1'f|5m:':-r^o HIS (e) K7r^ir^-<-^ hJ^^-in^ti!,:b-r^ 

^^<yyii. nm<Di o^<D^^-:^ h^^-y^y^>'^^mm (t2) m^TL 

[0 0 5 2] 

n^^y^>y<7)mmz<^^^xmmirho ms a) - (h) <D^mi^m 

[0 0 5 3] 

Ei3 (f) (i. ±aiL7t:l5^## (4) ^lf^.H^-r ^ ^ > -v - h -e^>2> 

o $>^^^y^y'ymm (Ti) <ofigrHi'=t't3i3v^T. mfflnna-cv^-;^ h^^--^ 

^mL/zBf«« (t 1) =^mmUX-^^-:^h:r.^-i^ihLfzm (t 4) .55-'^ 

'yy v^i7^)TLxn^^y^yy^mt^-fho 

[0 0 5 4] 

mz (g) (±. ±i$Lf^is^^# (1) ^iFj,0.g-t-^ < v^J^'-^^'-v- h-e^^ 

o hh^^y^y^mm (Tl) OS^rslft^H^v^T. 2iiML7t:l#PM:^'>>h 

(ornmm^ 2 0 tr y h j^J.±oittii75^' 2 0^ i: ^ ^ (B#fl! t 5 ^ 

2 iii^i^iigii 1 0 4 fi. ^^*B 2 ^^-^ > h 'J r x^xw^y^f-yy^m^-f^ 

o 

[0 0 5 5] 
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03 (h) (i. ±mLfzm^^n- (3) =^iJiHji-^3^-r 5 ^^^-^-v- hr-^^ 
(ommm:^' 2 o if -y h J^:j.±c7);ftt±i75^^ 1 nit^m ^ti^t mm 1 1 ) . 2 iSMi^ii 

$1510 4 fi. mmB2ij'yyh^^>^')^>hLr" 1" iiL-cv^^o -<^f^ 

. :*--K^-rA (TO) <7)^raff t^^-^'-:^ hJ^^-TS-'^m (Bf^t6) ^n/c^ 

-YA (TO) (Dmm^^~^<~^ hj:-'7~mkiii^fifzm'ki<zii^ p^f- K^-r ai*] 

[0 0 5 6] 

^tmm-^ ^m:f3L fz^§i(Dmm is > ^ > ^* -c k a ft<7)/^- 

l2I^<7)i^!J-e(i. 1 IlIg(7)S^N>^>^' (M*^T3) :^^-Ki57>fA (TO) ^ 

. 2mE<Dn^^>^y^^ {mmT4) <Dmm^. mmLX2mmLfzi^^FMi3 
^yy v<7)m^^-^^2 otT y vi;i±(D^m-^^imi>^j:-^^':^fzm^-^^y^^P'X\^^^o 

i<7)J:^:&t^. 2mMi^^^l 0 4{i. 2mm<Dn^^Zy^y^ (MS8T4) <7) 

M0# (B#Wt 7) tc. hi^-^ti±ita;b ^ fillet- 

[0 0 5 7] 

#^i:dt'^'?)o Z(DXo^^. m^izim<^mmx^75}£y h<D/^-:^VJ:.y- 
[0 0 5 8] 
(IIMom^.2) 
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